Induction of the fragile X on BrdU-substituted chromosomes with direct visualization of sister chromatid exchanges on banded chromosomes.
After incorporation of BrdU for one or more replication cycles, the fragile site at Xq27 [fra(X)] was induced by a late pulse with excess thymidine (dT), resulting in the simultaneous visualization of G bands and differentially stained sister chromatids. The degree of BrdU substitution (uni- vs bifilarly substituted DNA) did not affect the expression of hte fra(X). Without addition of dT, expression was the same in M1, M2, and M3 cells. With the addition of dT, expression was reduced in M1 cells and increased in M2 and M3 cells. One way to explain this fact would be an increased repair of the fragile site in M1 cells by illegitimate G:BrdU pairing under dCTP-deficient conditions. A preferential depletion of M3 cells, and to a lesser extent also M2 cells, could suggest a synergistic toxic effect of BrdU substitution and dCTP depletion. With this technique, sister chromatid exchanges (SCEs) could be directly localized at band level, facilitating a more detailed study of SCEs at the Xq27 fragile site.